[Receptor-activated Ca2+ influx: capacitative Ca2+ entry and TRP proteins].
Receptor-activated Ca2+ channels (RACC) are triggered in response to activation of G protein-coupled receptors or tyrosine kinase-coupled receptors. RACCs, together with voltage-dependent Ca2+ channels, form physiologically the most important Ca2+ influx pathways, being highly diverged in activation mechanisms and Ca2+ permeability. Characterization of mammalian homologues of Drosophila TRP proteins has been an important clue for understanding molecular mechanisms underlying receptor-activated Ca2+ influx in vertebrate cells. Recent issues have been whether any members of the TRP family form capacitative Ca2+ entry (CCE) channels activated by release of Ca2+ from internal stores and their depletion. We have isolated cDNAs that encode seven mouse TRP homologues, TRP1-7. TRP homologues are distributed differently among tissues, although they are all abundant in the brain. Functional characterization of TRP proteins recombinantly expressed in HEK cells indicate that TRP5 is highly permeable to Ca2+, while TRP3 and 7 are non-selective cation channels. The results demonstrate that TRP3,5,7 are capable of generating Ca2+ currents after desensitization of the stimulated G-protein-coupled receptors and replenishment of stores, suggesting that store depletion is not necessary to maintain activity of the TRP homologues. Ca2+ positively regulates TRP channels through Ca(2+)-calmodulin pathways, but via different Ca(2+)-calmodulin-dependent enzymes. Thus, activation of TRP channels is not tightly coupled with store depletion as CCE, suggesting that CCE (or CRAC) channels are molecular entities separate from TRP.